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(37) ABSTRACT

A beverage dispensing system comprising a dispensing
device including a dispensing valve for dispensing a bever-
age, an actuator for mitiating the dispensing of said beverage
through said valve, a display screen having a user interface
being coupled to said dispensing device, wireless communi-
cation electronics coupled to said beverage dispensing system
and adapted to communicate with a wireless transponder and
a controller functionally connected to said at least one dis-
pensing valve, said display screen and said wireless commu-
nication electronics.
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BEVERAGE DISPENSING SYSTEM

RELATED APPLICATIONS

This application 1s a continuation of pending U.S. patent
application Ser. No. 13/410,435 filed Mar. 2, 2012 which 1s a
continuation of pending U.S. patent application Ser. No.
12/910,599, filed on Oct. 22, 2010 and now U.S. Pat. No.
8,151,832, which 1s a continuation of U.S. patent application
Ser. No. 11/701,830 filed Jan. 30, 2007, and now U.S. Pat. No.
7,845,375, which 1s a continuation-in-part of U.S. patent
application Ser. No. 10/922.,470, filed Aug. 20, 2004, and now
U.S. Pat. No. 7,617,850, and U.S. patent application Ser. No.
10/9°71,486, filed Oct. 22, 2004 (now abandoned), which was
a continuation-in-part of U.S. patent application Ser. No.
10/922,470, filed Aug. 20, 2004 (now abandoned), and which
claimed priority to U.S. Provisional Patent Application No.
60/513,662, filed Oct. 23, 2003 and U.S. Provisional Patent
Application No. 60/518,904, filed Nov. 10, 2003. Each of the
foregoing applications i1s hereby expressly incorporated by
reference 1n its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a beverage dispensing system according,
to an embodiment of the invention;

FIG. 2 illustrates an alternate embodiment of a beverage
dispensing system;

FI1G. 3 1s a schematic 1llustration of a beverage dispensing
system according to an embodiment of the invention;

FI1G. 4 15 a block diagram of the circuitry employed 1n the
dispensing systems of FIGS. 1 and 2;

FI1G. 5a 1s a transponder attached to a drinking container in
accordance with an embodiment of the invention;

FI1G. 5b 1s a transponder integrated into a card;

FIG. 6 1s a flow chart representing a customer’s interaction
with beverage dispensing system.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

(Ll

FIG. 1 1s an illustration of a beverage dispensing system 2
according to one embodiment of the invention. Beverage
dispensing system 2 includes a dispenser housing 5 having a
top surface 6, side panels 7 and 8, front face 9 and back
surface (not shown). Also shown 1s a drip tray 12, valves
15-22, a display screen 20, and lever actuators 26-33. Valves
15-22 are controlled by corresponding dispensing head elec-
tronics (not shown). It should be understood that the basic
components of the beverage dispensing system are not lim-
ited by this description. For example, display screen 20 may
be positioned above housing 5 rather than within front face 9
of housing 5. Actuators may be levers (as shown), buttons, or
any other type of actuator known 1n the art. The dispensing of
beverage may alternatively be activated by sensing a cup
below one of valves 15-22. Further, the shape and size of the
housing may vary according to the needs of the establishment
where beverage dispensing system 2 1s to be located.

With reference to FIG. 2, the beverage dispensing system
may be a dispenser for collee or other hot beverages. The hot
beverage dispensing system 1s generally indicated at refer-
ence numeral 2'. Hot beverage dispensing system 2' 1s shown
to include a housing 5' having a top surface 6', side panels 7'
and 8', front face 9' and back surface (not shown). Also shown
1s a drip tray 12', actuators 26'-28', a display screen 20'.
Although not shown, hot beverage 1s dispensed through
valves positioned below actuators 26'-28'. The valves are
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controlled by corresponding dispensing head electronics (not
shown). It should be understood that the basic components of
the beverage dispensing system are not limited by this
description. For example, display. screen 20" may be posi-
tioned above housing 3' rather than within front face 9' of
housing 5'. Further, the shape and size of the housing may
vary according to the needs of the establishment where bev-
crage dispensing system 2' 1s to be located. The remaining
description, unless otherwise indicated, will be presented

with reference to cold beverage dispensing system 2; how-
ever, 1t should be realized that all of the disclosed features of
the embodiments of the invention are equally applicable to
hot beverage dispensing system 2'. It should also be recog-
nized that the following disclosure 1s not limited to cold and
hot beverage dispensers and 1s equally applicable to frozen
beverage dispensers, Frozen Carbonated Beverage Machines
or any other type of beverage dispenser.

As shown m FIG. 3, Beverage Dispensing System 2
includes a dispenser 40, central processing unit (CPU) or
controller 60 operatively coupled to actuators 26-33 (shown
in FI1G. 1), display screen 20 which functions as a user inter-
face. Beverage dispensing system 2 also includes a relay (not
shown) coupled to valves 15-22. Components that provide for
remote communication with a customer are also provided. In
the embodiment of FIG. 3, beverage dispensing system 2 1s
equipped with RFID hardware 62, which includes an RFID
tag reader or interrogator 65 and an antenna 68. Antenna 68,
which allows information to be sent between an RFID tag 70
and reader 65, can be any shape or size. For example, antenna
68 may be embedded with 1n drip tray 12, as shown in FIG. 1,
or antenna 68 may span the entire width of drip tray 12 or
protrude 1n front of drip tray 12. Reader 65 1s the hardware
that determines (using software code) what information 1s
sent/received from CPU 60. Antenna 68, which includes a
transcerver and decoder, may emit a signal for activating
RFID tag 70 for reading and writing data. In addition, antenna
68 includes an antenna housing (not shown) which may be
formed from plastic. Antenna 68 may be a high frequency
(HF) or ultra high frequency (UHF) type antenna. The UHF
antenna may be placed in drip tray 12. In addition, the antenna
housing may include an indicator light that 1s green when an
RFID tag 1s 1n communication with RFID hardware 62 and
red when no tag 1s detected 1n the reading field. Reader 65
decodes the data encoded 1n an integrated circuit (silicon
chip) of tag 70. The data 1s then passed on to controller 60,
wherein application software processes the data. In one
embodiment, beverage dispensing system 2 may include off
the shelt ISO certified RFID readers, antennas, and chips to
create a software driven system that can be manipulated to
create self serve refill cup programs, track inventory of foun-
tain beverage, ice, and cup inventory.

In one embodiment antenna 68 1s located 1n a vertical plane
in the proximity of beverage dispensing system 2 beneath
valves 15-22. As discussed above, reader 65 and antenna 68
are operatively coupled with tag 70 for communicating with
the tag 70. In addition, reader 65 1s operatively coupled with
controller 60 for communicating with controller 60. As
shown 1n FIG. 3, reader 65 may send and receive information
from controller 60 via USB cable 72 or serial port cable. In
another embodiment, a second antenna (not shown) 1s pro-
vided. The second antenna may be positioned 1n a horizontal
plane attached to drip tray 12 of beverage dispensing system
2 for gathering information and sending information back to
RFID tag 70 to be stored. In an alternate embodiment two
antennas may be positioned on drip tray 12 (horizontal plane)
or two antennas may be positioned 1n a vertical plane.
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FI1G. 4 1llustrates one embodiment of suitable RFID cir-
cuitry for beverage dispensing system 2. As shown, the cir-
cuitry includes an input/output (I/0O) board 85 and a host
controller board 86. I/O board 85 includes an off/on switch
87, a power providing transformer 88, a rectifier 89 and two
regulators 90 and 91. Also included are an RFID reader board
92 and a modem 93, which may be an optical radio modem,
inputting mformation to I/O board 85. Host controller board
86 may include a clock 94, which may be a real-time clock.
Host controller board 86 may also include a flash 95, an I/O
96, a SRAM 97, a CPU 98 and timers 99. Host controller
board 86 provides the overall operation and data storage at
dispensing system 2. The information can be sent via cellular
Ethernet (internet), manual collection at the system, or a
portable USB port memory storage device. The information
can then be downloaded into a main computer for predeter-
mined calculations, as will be discussed 1n detail below.

In the embodiment shown 1n FIG. 1, beverage dispensing
system 2 includes a display screen 20 for communicating
messages to customers. Display screen 20 may be a LCD
touch sensor screen. In one embodiment, screen 20 includes a
touch sensor keypad through which a customer may enter a
numeric code or the like. The code may be a four or five digit
code. As will be discussed below, a code may be entered to
confirm that a cup/beverage has been paid for or for entry of
payment information. An RFID tag 1s not required when the
code 1s used to pour a beverage. Alternatively, a keypad may
be provided separate from display screen 20. Display screen
20 may be used to display advertisements, interactive tutorial
videos, payment instructions, etc.

As shown 1n FIG. 3, a Debit/credit card reader 100 may be
coupled to beverage dispensing system 2. Card reader 100 1s
adapted to be used with cards having a magnetic strip con-
taining information. The card may be a credit card, debit card
or other card containing customer information. For example,
in one embodiment the card 1s a hotel room access card or key
card. This enables hotel guests to purchase beverages at the
beverage dispensing system and charge the cost to their hotel
room bill. Card reader 100 1s coupled to beverage dispensing,
system 2 via wires 101 or other suitable connection devices.

As discussed above, beverage dispensing system 2 1s
adapted to communicate with an RFID tag 70. As shown 1n
FIG. 5a, RFID tag 70 may be attached to a container or cup
105. Cup 105 may have a generally cylindrical configuration
with an mnner wall 107 and an outer wall 108 defining an
intermediate air space therebetween. Further, cup 105 may
include an upper lip 110, a bottom 111, and a handle 112.
RFID tag 70 may also be attached to any other type of con-
tainer, such as a glass, paper, and bottle or, ice bucket as for
ice. RFID tag 70 may be attached to the outer surface 108 of
cup 105 by, e.g., an adhesive or fasteners or inlay molded into
the plastic when the cup 1s manufactured. Those skilled 1n the
art recognize that there are various techniques for coupling
RFID tag 70 to cup 103. For example, although not illustrated,
RFID tag 70 can be attached to the inner surface 107 of cup
105. Of course, a protective layer or housing can prevent
contact between RFID tag 70 and the liquid held within cup
105. In one embodiment, RFID tag 70 can be embedded
within cup 105. For example, RFID tag 70 can be embedded
between iner wall 107 and outer wall 108. Cup 105 may be
formed by molding around RFID tag 70. The molding process
can be a one step or a multi-step process. For example, a first
portion of cup 105 can be molded and then tag 70 can be
attached to the first portion. An overlay or second portion can
then be formed over both the first portion and tag 70. Of
course, tag 70 can have various shapes and sizes. Tag 70 may
have a thickness t1 less than then the thickness of t2 of the
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walls of cup 105. Those skilled 1n the art recognize that
various techniques can be employed for embedding the RF
receiver 1 cup 105. Cup 105 can also be a disposable cup.
Those skilled in the art recognize that RFID tag 105 can be
used 1n various other applications. For example, as illustrated
in FIG. 55, RFID tag 70 can be coupled to a card 110. Of
course, RFID tag 70 could also be coupled to a lid or straw for
a cup.

Tag 70 1s adapted to store information relating to at least
one of the purchase time, the purchase date, the size of the
cup, and the amount of beverage being purchase. An ISO
15693 certified read/write 13.56 MHz RFID tag has the abil-
ity to read through water, human tissue and plastic. These ISO
certified tags are individually numbered giving the system the
ability to individually track each cup 1n the system. The tags
also have anti-collision identification protocols within the
ISO 13693 readers allowing multiple transponder or tags to
be read simultaneously. In some embodiments, the tags wall
be passive tags, so the tags will not have a battery source,
grving the tag a very long sheli-life. Passive RFID tag may be
powered up by RFID antenna to read and write information to
the tags. In one embodiment, tag 70 1s powered up by a first
antenna at a cash register and by a second RFID antenna at the
dispensing system. Active tags, which use a battery source,
may also be used 1n applications creating a larger read/write
field.

Tag 70 as described in FIG. 5a includes 96 bits of storage.
However, 1t should be understood that beverage dispensing
system 2 may be used with either a high frequency (HF) or
ultra-high frequency (UHF) antenna/reader. HF antennas/
readers are less expensive, have smaller read fields and use
more costly tags. UHF antennas/readers are more expensive,
have larger read fields, and use lower cost tags. Tags may store

information including: name, point of imitial or last sale,
initial or last location field (if the last location field 1s stored,
the data of 1nitial location field can be stored in the record of
the transaction). Each tag may have a unique ID. For example,
in one day, each location has approximately 520,000 unique
IDs available. Tags may be manufactured with a pre-set
unmique Tag ID. In one embodiment, a software program will
keep the last 6 digits of the unique pre-set ID. The probability
that different cups will be assigned the same ID 1s minimized.
However, 11 two cups happen to be assigned the same ID,
other differences may be used to distinguish the tags (for
example “Cup Volume”, “No Of Units Bought”, etc.) and
create a unique combination. If a location 1s defined as, for
example, an entire theme park the possibility of two tags
having the same ID 1s more likely. If a location 1s highly
specific, such as “Cash Register X, in store Y, at resort W, at
theme park 7" this 1s much less likely happen. In one embodi-
ment, location IDs are divided by regions. For example, there
may be 2,000,000 IDs for each region (1.e. state or city).

In alternate embodiments, RFID tag 70 may be a read only
tag, a WORM (write once, read many) tag, or a read/write tag.
As 1s known 1n the art, read only RFID tags contain unique
information that cannot be changed. WORM tags may be
encoded a single time and then locked into a read only state.
Read/write tags allow for unlimited updating and transter of
information to the tag. RFID tag 70 may take the form of a
thin tflexible label or ticket that may be aflixed to an object,
such as cup 1035. Alternatively, as shown in FIG. 3b, tag 70
may be embedded 1n a card or integrated into an object. The
tag 70 may also be molded directly 1nto cup 105.

Tag 70 may also be an electronic article surveillance (EAS)
tag. In general, the EAS tag would be attached to a disposable
or non-disposable cup that will be filled at beverage dispens-
ing system 2 only one time. Initially, the EAS tag will have a
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closed circuit/gate, rendering the tag active. When the EAS
tag 1s placed over an EAS/RF antenna, the closed circuit 1s
broken and the tag 1s deactivated. The EAS/RF antenna will
indicate to controller 60 that an EAS tag has been deactivated
and controller 60 will signal the dispensing heads to open
until a predetermined number of ounces have been dispensed.
The dispensing of a beverage occurs 1n a manner similar to
that described below 1n connection with an RFID tag. Once
the EAS tag’s circuit 1s broken and the tag 1s deactivated, the
tag cannot be reused. I a deactivated tag (broken circuit) 1s
placed on the antenna again 1t will not send a signal to the
dispensing machine to make the dispensing heads active,
since the antenna only sends a signal to activate the dispens-
ing heads after a EAS tag’s circuit 1s broken. In one embodi-
ment the EAS tag can be reactivated by purchasing a refill.
However, each reactivation only allows for a single transac-
tion since each reading of the EAS tag by the antenna effec-
tively deactivates the tag.

It should be recognized that the embodiments described are
not meant to be limiting and Tag 70 may include any read-
only, read-write or a combination of read-only and read-write
tags that are known 1n the art. For example Tag 70 could be
any one ol programmable identification tags, EEPROMs,
smart cards, magnetic strip cards, resonance circuits, or opti-
cal cards. The beverage system 2 helps to control the theft of
beverages dispensed into containers not associated with dis-
pensing system 2, calculate the exact amount of ounces and
the brand being poured 1nto each cup (e.g., based volumetric
flow rate and time) to allow the customer to determine the
average ounces poured per cup per program (e.g., for price
validation), manage inventory, and determine where the cups
were purchased. These and other features will help retailers
bill offsite locations for beverages poured at their locations.
For example, a first retailer may receive money for the sale of
an RFID mug and associated refills, but the customer goes to
a second retailer to dispense the refill. Beverage dispensing
system 2 allows the second retailer to bill the first retailer for
the expense of the refill.

In one embodiment, a cash register includes RFID hard-
ware capable of reading and writing information to and from
RFID tag 70. RFID hardware at cash register may send infor-
mation (location, promotion code, date, etc.) to RFID tag 70.
After cup 105 with RFID tag 70 1s purchased, the consumer
may take cup 105 to dispensing system 2 to dispense a bev-
crage. In one embodiment, antenna 68 1s constantly looking
for an RFID tag 1n the reading field. As discussed above, a
single antenna (read station) that spans across one or more
than one dispensing heads 1s used. The antenna can be placed
in any suitable location, e.g., on the back panel above the drip
pan and 1n front of the drip pan, or 1n the drip tray. Alterna-
tively, multiple antennas may be used. Once the antenna finds
a valid RFID tag 1t will open all of the heads so a beverage can
be dispensed. Once a particular head 1s activated to dispense
a beverage, the other heads will shut down.

Alternatively, the controller may notify the antenna to
search into the readmg field to validate a cup only after a lever
or push button (on/oil switch) 1s depressed 1n an attempt to
dispense a beverage. In another embodiment, antenna 68 will
not read into the reading field to validate a cup until after an
inirared proximity sensor(s) sees that a cup 1s under the dis-
pensing head. The sensor will then notity the dispensing
machine to read the field for information. In one embodiment,
a cup 1s time stamped by the host controller board/PCB as 1t
enters the reading field. If multiple cups enter the field, each
cup will be time stamped and read for information individu-
ally. The first cup that touches a lever has the flow button
pushed or 1s read by the infrared proximity sensor will be
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“classified” as the first cup into the reading field, and will be
matched up with the information received from the cup
(RFID tag) that was time stamped {first.

I a consumer attempts to dispense multiple beverages into
the same cup during a singe transaction the total ounces of a
beverage being poured into each cup 1s determined using time
and flow rate based calculations. As described above, a cup
may be time stamped when 1t enters the reading field or the
RFID antenna may be instructed to search for an RFID tag
alter a cup 1s sensed by an IR sensor or when a button or lever
1s depressed. Each of these techniques assists dispensing
machine 2 1n identifying where cup 1035 1s located 1n the
reading field. Therefore, time and flow rate based calculations
may be performed. Reader 65 and antenna 68 have the ability
to locate a tag within approximately a 1 foot grid. However,
readers 65 and antennas 68 having a read field as small as
inches from antenna 68 may be used.

Antenna 68 and reader 65 may be retroactively attached to
beverage dispensing system 2. For example, antenna can be
plugged 1nto a harness that connects to controller 60. Con-
troller 60 1ncludes another harness that has a relay switch for
cach dispensing head. This relay switch (harness) 1s coupled
to each dispensing head. The switch will be always or at least
most of the time so that the head will be inactive and moper-
able until the gate 1s closed. The harness that goes to the
dispensing heads may also be used, if infrared proximity
sensors are not being used, to notity the dispensing system
that a cup 1s under a certain head. If an infrared proximity
sensor 1s used to determine 1f a cup 1s under a dispensing head,
a separate harness will be used. The harness will go from the
host controller board/PCB to the infrared proximity sensors
located on the antenna or dispensing machine.

In one embodiment, a refillable cup having an RFID tag 1s
purchased at a cash register or other transaction area. At the
time of purchase information is written to the RFID tag using
the write antenna/reader at the register. For example, a cus-
tomer may purchase a refillable cup and 5 refills o1 16 ounces
cach. The number of refills and ounces per refill 1s written
onto the RFID tag when the cup 1s purchased. When the
customer approaches the beverage dispensing system 2, cup
1s placed under the dispensing head and the position of the cup
1s located, e.g., by an infrared proximity sensor, a lever, or an
on/off push button on the dispensing head. When a cup 1s
located, read antenna 72 will read the information on the
cup’s RFID tag. RFID tag may be prompted by CPU to search
for tag 70 or antenna 68 may be constantly searching for an
RFID tag. The collected information 1s used to verily the cups
validity. I1 the cup 1s valid, a signal 1s sent from CPU 60 to a
dispensing head. The signal may be sent through a harness
having a relay switch that 1s coupled to the dispensing head.
The valid signal will close the relay switch gate allowing the
beverage to pour. Alternatively, the power to each head 1s
turned on and off. When the power 1s on the dispensing head
will pour, when the power 1s off the dispensing head will not
pour. The head will stop pouring after the cup 1s moved away
from the proximity sensor, the pour lever i1s released, the
on/off push button 1s released, or the allotted ounce capacity
for the cup has been reached.

FIG. 6 illustrates one embodiment of the basic flow of a
customer’s interaction with beverage dispensing system 2. As
indicated 1 block 150, when a customer approaches system 2
a proximity sensor identifies that a person or object has
entered the vicinity of system 2. For example, the proximity
sensor may detect a person or object approximately 2 feet
away Irom the sensor. In one embodiment the proximaity
sensor 1s located in the center of the drip tray, such as on the
RFID antenna housing, which may be manufactured 1n plas-
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tic, in a horizontal configuration. A signal 1s then sent from the
second proximity sensor to CPU 60 which activates display
screen 20, as indicated in block 1355. Display screen 20 wall
show an 1image of a customer placing a cup on or near RFID
antenna 68. The Read/write RFID antenna 68 may include a
second proximity sensor, in a vertical configuration, so when
a cup 1s placed on the RFID antenna housing the proximity
sensor will read that a cup 1s 1n the read/write antenna loca-
tion. At this point, RF reader 73 will search, either automati-
cally or by command from CPU 60, for an RFID tag 70. If an
RFID tag is detected by reader 73, CPU 60 will signal user
interface 19 to display a refillable cup screen, as indicated 1n
block 170. If an RFID tag 1s not 1dentified, the touch sensor
screen will display a disposable cup screen, as indicated 1n
block 175. The disposable and the refillable screens will show
pictures of the cups that are available for refill promotions or
disposable cups, respectively, as shown by block 185. The
customer will select and touch a picture of the cup they want
to purchase on the touch sensor screen. After the customer has
selected the ounce size cup they want to purchase, the screen
will go to the payment display screen with the following
payment options: Debit card, Credit card, or Paid at the Reg-
ister verification (see block 190). The customer may then
select the desired payment option from the screen display.

If the customer selects the debit card or credit card options,
the screen will prompt the following, or similar, questions:
How many cups do you wan to purchase?; How many refills
do you want to purchase? The customer will select an appro-
priate response, for example, using a keypad on the screen,
images on the screen or by a separate keypad. After these
questions are answered the screen will display an 1mage or
video of a customer swiping a debit or credit card. The CPU
will then prompt the screen to display a request of a custom-
er’s pin number or zip code and amount verification, before
the transaction i1s processed. The transaction will then be
processed as a normal debit or credit card purchase through a
standard phone line or internet. Display screen 20 may also
show commercials or other audiovisual presentations when
the dispensing of a beverage begins.

If the customer has prepaid at the cash register, a verifica-
tion code would have been printed at the time of purchase.
The code will be generated through the use of the internal
calendar and clock. Therefore, the code represents the time
the cup 1s purchased. When prompted by the screen, the
customer would select the “Paid at Register” option. A new
screen display will then ask the customer to enter the verifi-
cation code, which may be a 4-digit numerical code. CPU 60,
by way of controller software, converts the code back into
time of purchase data. If the time of purchase 1s within a
predetermined time, such as 1 hour from the time of purchase,
dispensing 1s allowed. The code also conveys information
relating to the size of the cup.

Following payment by a credit/debit card or validation of
the code, the dispensing heads will be activated as the dis-
pensing heads are activated as indicated by block 210 of FIG.
6. At this time, the screen will instruct the customer to start
pouring his/her beverage. This can be accomplished with a
tutorial video or text display.

If a confirmed pre-paid RFID Tag was 1dentified at the
antenna, as described above, the CPU will prompt the RFID
tag reader to read the RFID tag for information as indicated by
block 195. For example, the Cup/RFID tag ISO number or
custom number 1s read from the tag. This allows retailers to
use the individual ID number to track inventory of the cups
and determine how many ounces have been poured 1nto each
ISO numbered or custom numbered cup. The reader may also
read information relating to the location where the cup and

10

15

20

25

30

35

40

45

50

55

60

65

8

RFID tag were purchased. In addition, the number of remain-
ing refills or time left on the RFID tag (in the case where the
tag 1s valid for a predetermined time period, e.g. one day).
This information 1s used by the CPU to determine 11 the tag 1s
valid. The validity of the RFID tag will vary with each pro-
motion and may be based on a calendar date or the number of
refills. For example, the tag may include a calendar date/time
at which 1t will be invalidated or a counter for determining
when the maximum number of refills has been reached. The
tag may also include information specific to the cup size, such
as the designated pouring ounces to reach the capacity of the
cup.

Following the reading of the information on the tag and
verification of the validity of the tag, the CPU will reduce the
number of pre-paid refills available on the RFID tag, assum-
ing such information 1s stored on the tag. More specifically,
RFID reader will read the number of refills available and send
a signal to the CPU. The CPU will then reduce that number by
one refill. The new counter number will then be written back
onto the RFID tag, making the new number 1 less than the
number that was originally read, as indicated by block 200.
Information 1s written back the tag and confirmed before the
beverage 1s poured 1nto the cup 1n order to avoid inconsistent
writing and confirming to the tag. Ice/liquid being poured into
the cup may manipulate the RF field. The new counter num-
ber will be stored on the cups RFID tag and possibly the CPU.
The mformation stored on the CPU may be used by the
retailer to more accurately calculate inventory projections. In
another embodiment, such as with HF tags, the HF tag 1s read
and written to when 1t 1s placed on the antenna 1n one step. The
read/write field of the HF tag 1s approximately 2 inches;
therefore, the tag must remain with 1n the two 1nch field until
information 1s written to the tag. Following the writing of the
tag, a 30 second time window will begin to allow the customer
to dispense the beverage. Following the writing of informa-
tion back to tag 70 and the mitiation of dispensing, the dis-
pensing heads are activated as indicated by block 210 of FIG.
6.

In one embodiment, a read-only antenna 1s used 1n connec-
tion with dispensing system 2. The read-only antenna reads
the tag’s ISO number and sends the number or other relevant
information to a central computer system via internet or a
phone line. The central computer system validates the infor-
mation on the cup, subtracting the refill counter number by 1,
and sending validation information back to dispensing sys-
tem 2. The computer system 1s capable of storing numerous
counter numbers and processing transactions from multiple
locations, 1n many different states, at the same time.

After the counter number 1s written to the RFID tag on the
cup or the transaction 1s otherwise validated, the CPU will
activate each dispensing head by supplying electrical power
or the like. Therefore, all of the dispensing heads are active
until a particular activator (lever, button, etc.) 1s engaged.
Following the engagement of an activator, the remaining dis-
pensing heads will be turned “off”. The CPU will then begin
counting the ounces being dispensed. The number of ounces
may be determined by counting the seconds the beverage 1s
being dispensed. For example, a typical cold fountain
machine dispenses 3.5 ounces per second and a typical hot/
colfee dispensing machine dispenses 1.8 ounces per second.
Theretore, 1f a cold fountain machine refill 1s 16 ounces the
CPU will begin counting the seconds and shut off the dispens-
ing head after approximately 4.5 second.

CPU will continue to count the ounces dispensed until the
designated maximum capacity (beverage and 1ce) of the cup
has been poured; therefore, a customer will have the ability to
switch the type of beverage being dispensed before the maxi-




US 9,334,149 B2

9

mum amount has been dispensed. If the actuator 1s disen-
gaged, such as a cup being pulled away from a lever actuator,
the dispensing of the beverage will stop. The CPU will then
open all of the dispensing heads until another actuator is
engaged. The remaining heads will then be deactivated once
again. However, 11 an actuator 1s not engaged within a prede-
termined number of seconds, the CPU will stop the transac-
tion and close the dispensing heads. In addition, 11 the prox-
imity sensor no longer detects a person or object within the
vicinity ol the dispensing system, indicating that the customer
has left the area, the CPU will close the dispensing heads. For
example, 1 a person or object 1s not detected for ten (10)
seconds the heads will shut down. The predetermined time
limit for sensing a person may be shorter than the time limat
for not engaging an actuator. Therefore, 1f a person leaves the
area the heads will shut down without much delay, but 11 a
customer 1s 1 front of the machine making a decision the
machine will allow for a longer delay.

Beverage dispensing system 2 allows for one or more users
to dispense beverages simultaneously. However, 1 more than
one actuator per validated code/RFID tag 1s engaged, all
dispensing heads will be deactivated. Dispensing will resume
when the correct number of actuators are engaged. The dis-
pensing system may have a maximum user limit, such as two
users at a time. For example, when a first customer enters the
vicinity of beverage dispenser 2 (1n the case of an antenna that
automatically reads) or 1s placed on antenna (in the case
where antenna 1s prompted to read as a result of a proximity
sensor) that customer’s RFID tag 1s read and the ISO number
on the tag 1s registered by beverage dispensing system 2 as
user 1. Beverage dispensing system 2 assumes that the first
actuator to be engaged i1s engaged by user 1. In the case where
the antenna automatically searches for an RFID tag, the
antenna reads every 1o of a second; therefore, the sequence
of users will be very accurate. When a second user enters the
antenna’s read field, the ISO number on the tag will be read
and stored as user 2. The second actuator that 1s engaged will
be assumed to be user 2. If one of the users disengages the
actuator, CPU 60 1t will know which user was using that
designated dispensing head. The next actuator that 1s engaged
will be assumed to be engaged by the user that pulled away
from the previous dispensing head. As described above, CPU
calculates the number of ounces poured 1nto each cup; there-
fore, 1 the ounce capacity 1s not reached, the user will be able
to continue pouring the same brand or a different brand until
the ounce capacity 1s met.

In an alternate embodiment, half of the dispensing heads
remain activated when a valid RFID tag 1s detected and an
actuator 1s engaged. For example, 11 a first tag 1s validated, all
of the dispensing heads are opened. When a customer (with
the first tag) engages an actuator, half of the dispensing heads
are closed. With referenceto FIG. 1, 1f actuator 26 1s engaged.,
dispensing heads associated with valves 15-18 will remain
open and dispensing heads associated with valves 19-23 will
close. If a second tag 1s validated while the first customer 1s
dispensing a beverage, the remaining dispensing heads 19-23
will be activated. In another embodiment, all dispensing
heads will open when a first tag 1s validated. The heads will
close after a lever 1s pushed. All of the heads will reopen 11 a
second tag 1s validated. They will then close after a second
lever 1s pushed.

After the transaction 1s complete additional mnformation
may be written onto tag 74. This information may include the
type of beverage poured, ounces poured, and time of pour.
The mnformation is stored under each imndividual ISO number
in the CPU and may be sent to a centralized computer through
the use of the internet, phone lines, USB port/memory stick,
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or an Active RFID chip. This transfer of information may
occur at a predetermined time and/or day. The centralized
computer will collect and compile the data and manipulate 1t
into usetul data, such as the average ounces poured into
refillable and disposable cups. The centralized computer 1s
also capable of calculating or determining the true costs
between refillable and disposable cups, ounces poured nto
cach cup, the true cost per customer, the brand poured into
cach cup (1.e. ounces of each brand). This information 1s
usetul for tracking the inventory of each brand. Therefore, the
manager can be notified and/or mventory can be automati-
cally ordered using an inventory system. The centralized
computer system may also 1identify and report the locations
where the RFID tagged cups were refilled, thus allowing
retailers to cross-bill to recover their true costs and profits.

The system may be completely software driven so that

promotions are endless. For example, to increase more ire-
quent visits at a store with a cup refill program you have to
create loyalty. A way to achueve this 1s to give cups (and their
owners) reward points for using their cups at the store chain.
The more times people pour at a certain store chain, the more
reward points they receive. Another example 1s that a cus-
tomer can be given S free cups for every 10 purchased. The
customer does not have to worry about a ticket, and the store
can actually see true numbers for the number of pours a
person actually pours for this type of promotion.
RFID tag, which 1s coupled to cup 1035 and in communi-
cation with a cash register system (not shown) and/or bever-
age dispenser 40. The register system 306 and dispenser 40
are 1n communication with controller 60. The register system
includes a transmitter that communicates with a register. The
register could include an integrated transmitter. Alternatively,
the system could use a separate transmitter which does not
communicate with the register and, for example, includes a
separate mput device, such as a touch pad. In one embodi-
ment, the register 1s a cash register that 1s used to determine
the cost of the customer’s order. The transmitter can be in
communication with the register so that data 1s exchanged
between RFID tag 70 and register when the customer buys a
drink and receives the cup 105.

The CPU 60 can be in communication with the register
system and beverage dispenser 40. The register system and
beverage dispenser 40 have transmitters, and are 1n commu-
nication with controller 60. For example, controller 60 can
receive signals from the transmitter and then can communi-
cate with the beverage dispenser 40 to cause the dispenser 40
to dispense or not dispense liquid when one of actuators 26-33
1s moved. In one embodiment, when the customer buys a
drink, the register sends a signal based on data from the
transmitter. Controller 60 can communicate with the trans-
mitter to control the liquid dispensed by dispenser 40. Alter-
natively, controller 60 can let the restaurant know, for
example, through a signal to the register system and/or a
display, that someone 1s seeking an unauthorized refill. Pret-
erably, the transmitter 1s proximate to dispenser 40 to ensure
proper communication between the transmitter and RFID tag
70. Although not illustrated, controller 60 can be at various
locations on the vendor” premises. For example, controller 60
can be within housing 5 of the dispenser 40 or underneath a
counter, preferably not accessible to the public. Of course, the
vendor can be a drink seller, such as a fast food restaurant,
food court, a concession stand (e.g., at an amusement park),
cafeteria, or the like.

In one embodiment, beverage dispensing system 2 1s
coupled to a food preparation area such that a customer can
order food 1tems without the need to approach a traditional
cash register. Screen 20 may include a “Menu” selection
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option. This will allow a customer to select menu items for
purchase at dispensing system 2 by making a sequence of
choices, which will be prompted by screen 20. Once the
desired menu items have been selected, the customer may pay
for the items using debit/credit card apparatus #, which 1s
coupled to dispensing system 2. Following the selection and
payment ol menu items, the order 1s sent to monitors 1n a food
preparation area (not shown) by wires or other suitable com-
munication means, such as internet or cellular technology.
The monitors 1n the food preparation area will display the
order made at beverage dispensing system 2 so that the appro-
priate personnel can promptly prepare the order. Software for
controlling the menu functions of the beverage dispensing
system 2 may be coupled to a central cash register within a
store via wires or other suitable means. A record of the trans-
action can be sent to the central cash register for record
keeping and iventory purposes.

With respect to the above description, 1t 1s to be realized
that the optimum dimensional relationships for the parts of
the invention, to include variations 1n size, materials, shape,
form, function and manner of operation, assembly and use,
are deemed readily apparent and obvious to one skilled in the
art, and all equivalent relationships to those 1llustrated 1n the
drawings and described 1n the specification are intended to be
encompassed by the present invention. While particular
forms of the invention have been described, 1t will be apparent
that various modifications can be made without departing,
from the spirit and scope of the ivention. Accordingly, 1t 1s
not intended that the invention be limited, except as by the
appended claims.

The mvention claimed 1s:

1. A beverage dispensing system comprising:

a dispensing device including at least one dispensing valve
for dispensing at least one member of the group consist-
ing of ice and a beverage;

an actuator for mitiating the dispensing of said at least one
of 1ce and a beverage through said valve;

a wireless transponder;

wireless communication electronics coupled to said dis-
pensing device and adapted to detect and to communi-
cate with the wireless transponder, the wireless commu-
nication electronics comprising an antenna;

a controller functionally connected to said actuator and
sald wireless communication electronics;

a drip tray, wherein the antenna 1s disposed within the drip
tray and orientated horizontally so as to span a width of
the drip tray and span across one or more open heads of
the dispensing device;

wherein, upon the sending of a signal to said controller, the
controller activates said wireless communication elec-
tronics and 1mtiates detection of the wireless transpon-
der, and wherein upon the sending of said signal the
controller also activates the actuator;

wherein said controller calculates a volume of the dis-
pensed beverage and allows multiple dispensations from
said actuator of a same or different type of the dispensed
beverage 1 a volume-capacity of said at least one of ice
and beverage has not been reached.

2. The beverage dispensing system of claim 1, wherein said

wireless communication electronics includes an RFID reader.

3. The beverage dispensing system of claim 1, wherein said

transponder 1s present on an object selected from the group
consisting of a card and a container.

4. The beverage dispensing system of claim 1, wherein said

transponder contains user information selected from the
group consisting ol name of user, container size, user prefer-
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ences, point of sale, point of mitial sale, validity of a con-
tainer, and reward point status.

5. The beverage dispensing system of claim 1 wherein the
transponder 1s selected from the group consisting of a read-
only RFID tag and a read/write RFID tag.

6. A method for dispensing at least one of ice and a bever-
age from a beverage dispensing system 1ncluding a dispens-
ing device with at least one dispensing valve for dispensing at
least one of ice and a beverage, an actuator for initiating the
dispensing ol said beverage through said valve, a display
screen, wireless communication electronics and a controller,
said method comprising:

detecting the presence of a beverage container within a

predetermined area of said dispensing device;
searching for a RFID tag within a read field;

displaying an exhibit on said display screen, said exhibit

being a first screen 11 an RFID tag was detected and a

second screen 1f an RFID tag was not detected 1n said
read field;

veritying validity of said RFID tag or payment information
and determining a verified amount of at least one of 1ce
and a beverage to dispense;

opening said valve to allow dispensing of said at least one
of 1ce and a beverage when said actuator 1s engaged;

calculating, by said controller, a volume of the dispensed
beverage and opening said valve to allow multiple dis-
pensations from said actuator of a same or different type
of the dispensed beverage 11 a volume-capacity of said at
least one of 1ce and beverage has not been reached;

closing said valve following the dispensing of the verified
amount of said at least one of ice and a beverage.

7. The method of claim 6 further comprising: modilying
information read from said RFID tag and writing said modi-
fied information back onto said tag.

8. The method of claim 6 wherein the step of modilying
information includes recording the type and amount of bev-
erage purchased.

9. A beverage dispensing system comprising:

a dispensing device including at least one dispensing valve

for dispensing at least one of 1ce and a beverage;

an actuator for mitiating the dispensing of said at least one
of 1ce and a beverage through said at least one dispensing,
valve;

a display screen;

wireless communication electronics coupled to said dis-
pensing device and adapted to detect and to communi-
cate with a wireless transponder, the wireless commu-
nication electronics comprising an antenna;

a controller functionally connected to said at least one
dispensing valve, said display screen and said wireless
communication electronics;

a drip tray including the antenna, wherein the antenna 1s
orientated horizontally so as to span across one or more
open heads of the dispensing device;

wherein, when said transponder 1s detected by the wireless
communication electronics, the controller activates the
actuator and mitiates dispensing of said at least one of
ice and a beverage;

wherein said controller calculates a volume of the dis-
pensed beverage and allows multiple dispensations from
said actuator of a same or different type of the dispensed
beverage 11 a volume-capacity of said at least one of 1ce
and beverage has not been reached.

10. The beverage dispensing system of claim 9, wherein

said transponder 1s part of a member of the group consisting,
of a beverage container and a card.
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11. A method for dispensing at least one of i1ce and a
beverage from a beverage dispensing system including a dis-
pensing device with at least one dispensing valve for dispens-
ing at least one of 1ce and a beverage, an actuator for imtiating
the dispensing of said at least one of 1ce and a beverage
through said valve, a display screen, wireless communication
clectronics and a controller, said method comprising:

detecting the presence of a beverage container by depres-
sion of a lever;

searching for a RFID tag containing information within a
read field;

displaying an exhibit on said display screen, said exhibit
being determined based on the information on said

RFID tag;

veritying validity of said RFID tag or payment information
and determining a verified amount of at least one of ice
and a beverage to dispense;

opening said valve to allow dispensing of said at least one
of 1ce and a beverage when said actuator 1s engaged;

calculating, by said controller, a volume of the dispensed
beverage and opening said valve to allow multiple dis-
pensations from said actuator of a same or different type
of the dispensed beverage if a volume-capacity of said at
least one of 1ce and beverage has not been reached;

closing said valve following the dispensing of the verified
amount of said at least one of ice and a beverage.

12. The method of claim 11, wherein said transponder 1s
part of a member of the group consisting of a beverage con-
tainer and a card.

13. A beverage dispensing system comprising:

a dispensing device including at least one dispensing valve

for dispensing at least one of ice and a beverage;

an actuator for mitiating the dispensing of said at least one
of 1ce and a beverage through said valve;

wireless communication electronics coupled to said dis-
pensing device and adapted to communicate with a wire-
less transponder, the wireless communication electron-
1Cs comprising an antenna;

a controller functionally connected to said at least one
dispensing valve, a display screen and said wireless
communication electronics;

a drip tray, wherein the antenna 1s disposed within the drip
tray so as to span a width of the drip tray and span across
one or more open heads of the dispensing device;

said controller activating said display screen in response to
a signal from the transponder and displaying a first
exhibit 1 a wireless transponder 1s detected by said
wireless communication electronics and displaying a
second exhibit 1f a wireless transponder 1s not detected
by said wireless communication electronics;

wherein said controller calculates a volume of the dis-
pensed beverage and allows multiple dispensations from
said actuator of a same or different type of the dispensed
beverage 11 a volume-capacity of said at least one of 1ce
and beverage has not been reached.

14. The beverage dispensing system of claim 13, wherein
said transponder 1s part of a member of the group consisting
of a beverage container and a card.

15. A system for providing loyalty rewards encouraging
use of a beverage dispenser, comprising;:

a beverage dispensing device including at least one dis-

pensing valve for dispensing at least one of 1ce and a
beverage;
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a wireless transponder containing user identification,
wherein said user idenftification 1s associated with a
rewards point status

wireless communication electronics coupled to said dis-
pensing device and adapted to detect and communicate
with the wireless transponder, the wireless communica-
tion electronics comprising an antenna;

a drip tray including the antenna, wherein the antenna 1s
capable of spanning a width of the drip tray and capable
of spanning across one or more open heads of the bev-
crage dispensing device;

wherein, when the wireless communication electronics
detect the transponder, the user identification 1s read by
the wireless transponder and the dispensing valve 1s
authorized to dispense at least one of 1ice and a beverage;

wherein a controller 1s functionally connected to the at
least one dispensing valve and 1s configured to calculate
a volume of the dispensed beverage and allow multiple
dispensations irom the dispensing valve of a same or
different type of the dispensed beverage 1f a volume-
capacity of said at least one of ice and beverage has not
been reached:; and

wherein, following dispensation of at least one ofice and a
beverage, the rewards point status 1s updated.

16. The system of claim 15, further comprising a display
screen, said display screen notifying a user of the updated
rewards point status.

17. The system of claim 15, wherein said rewards point
status 1s recorded on said wireless transponder.

18. The system of claim 15, wherein said wireless tran-
sponder 1s an RFID tag.

19. The system of claim 15, wherein said wireless tran-
sponder 1s on a card.

20. A beverage dispensing system comprising:

a dispensing device including at least one dispensing valve
for dispensing at least one of 1ce and a beverage, an
actuator for mnitiating the dispensing of said at least one
of 1ce and a beverage through said valve;

a wireless transponder;

wireless communication electronics comprising an
antenna and coupled to said dispensing device and
adapted to detect and to communicate with the wireless
transponder;

a controller functionally connected to said at least one
dispensing valve and said wireless communication elec-
tronics; and

a drip tray located under the at least one dispensing valve,
wherein said antenna 1s housed in the drip tray and
orientated horizontally, the horizontal orientation facili-
tating the antenna to span a width of the drip tray and to
facilitate the antenna spanning across one or more open
heads of the dispensing device;

wherein said controller calculates a volume of the dis-
pensed beverage and allows multiple dispensations from
said actuator of a same or different type of the dispensed
beverage 11 a volume-capacity of said at least one of 1ce
and beverage has not been reached.

21. The beverage dispensing system of claim 1, further
comprising at least one member of the group consisting of a
lever and a button, wherein depression of said lever or press-
ing of said button activates a switch that sends said signal to
the controller.
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